In vitro evaluation of mucoadhesion and permeation enhancement of polymeric amphiphilic nanoparticles.
Oleoyl-carboxymethy-chitosan (OCMCS) nanoparticles based on chitosan with various molecular weights were prepared using coacervation process, which demonstrated particle size of 150-350 nm, zeta potential of 10-20 mV, and high encapsulation efficiency of fluorescein isothiocyanate dextran (FD4). OCMCS nanoparticles were found to be adsorbed onto the excised carp intestinal mucosa, the extent of adsorption increased with increasing chitosan molecular weight. In comparison to FD4 solution, OCMCS nanoparticles promoted FD4 transport through excised carp intestinal mucosa by 3.26-6.52 folds, which were observed via fluorescence microscope. The OCMCS nanoparticulate systems that interacted with the Caco-2 cells decreased the transepithelial electric resistance (TEER) and induced increasing the apparent permeability coefficient (Papp) of FD4 by 3.61-6.32 folds. Cytotoxicity studies in Caco-2 monolayers verified the safety of the delivery system. The improvement of mucoadhesive ability and permeability enable the OCMCS nanosystems suitable carriers for the intestinal absorption of protein drugs.